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BACKGROUND OF THE INVENTION 



[0001] 



The development of voice or speech recognition 



systems for use in various applications involving human 
endeavor has provided convenience and security. Heretofore, 
however, control systems for operating barriers, such as 
residential and commercial upward acting garage doors and 
similar barriers, have not enjoyed the improvements provided 
by human voice or speech recognition devices. 

[0002] Barrier operator systems, such as garage door 
operators, could well benefit from systems which may be 
operated by human voices speaking to a control device to 
cause opening and closing of garage doors, in particular. 
For example, residential and commercial garage doors may 
provide for added security and convenience of operation if 
operated by speaker dependent or speaker independent speech 
activated controllers, including controllers which may also 
be manually actuated. Such types of controllers are useful 
for placement within an enclosure or room which is closed by 
the door, disposed exterior of the room closed by the door 
or as portable remote control or command units. It is to 
these ends that the present invention has been developed. 

BRIEF SUMMARY OF THE INVENTION 
[0003] The present invention provides an improved barrier 
operator system, such as a residential or commercial garage 
door operator system. 

[0004] The present invention also provides an improved 
barrier operator system characterized as a garage door 
operator system which may be controlled to open and close a 
garage door by human voice commands. 



[0005] In accordance with one aspect of the present 
invention, a door operator system is provided which includes 
one or more remote control units which may be human speech 
activated to transmit a hard wire carried or radio frequency 
carried signal to an operator and associated base controller 
for moving a door between open and closed positions. 
[0006] In accordance with another aspect of the present 
invention, a door operator system is provided which includes 
a stationary speech activated controller for effecting 
operation of a garage door operator through its base 
controller . 

[0007] Still further, the present invention provides a 

door operator system which includes a speech activated 
controller mounted on the exterior of a structure, or at 
least exterior of an enclosure, which is closed by a door 
controlled by the operator system. 

[0008] The door operator system of the present invention 
provides a completely hands free operation option available 
to a person authorized to open or close the door. The 
operator system may be programmed to recognize only keywords 
and be speaker dependent as well as speaker independent with 
respect to the keywords. Alternatively, the operator system 
may be speaker dependent and operable when receiving any 
voice command from a preauthorized speaker to control 
operation of a garage door. A speech activated controller 
may be associated with conventional controllers, both 
stationary and portable, which are essentially modified to 
include a microphone, a speaker, and speech recognition and 
activation circuitry . 

[0009] Those skilled in the art will further appreciate 
the superior features of the invention as well as other 
important aspects thereof upon reading the detailed 
description which follows in conjunction with the drawings. 



BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0010] FIGURE 1 is a perspective view of a residential 
garage door and operator system therefor and including 
speech activated controllers in accordance with the present 
invention; 

[0011] FIGURE 2 is a front elevation of a fixed exterior 

controller in accordance with the speech activated control 
system of the present invention; 

[0012] FIGURE 3 is a generalized schematic diagram of the 

speech activated controller shown in FIGURE 2; 

[0013] FIGURE 4 is a generalized schematic diagram of a 

fixed interior speech activated controller for the operator 
system; 

[0014] FIGURE 5 is a generalized schematic diagram of one 

of the remote, portable controllers for the speech activated 
control system of the present invention; and 

[0015] FIGURE 6A through 6D comprise flow diagrams for 

certain steps carried out by one or more of the controllers 
for the system shown in FIGURE 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] In the description which follows like elements are 

marked throughout the specification and drawings with the 
same reference numerals, respectively. The drawing figures 
are in somewhat generalized or schematic form in the 
interest of clarity and conciseness. 

[0017] Referring to FIGURE 1, there is illustrated a 
speech activatable door operator system 10 in accordance 
with the invention for operating an upward acting barrier or 
door 20 which is moveable between a closed position shown 
and an open position on conventional spaced apart guide 
tracks 22 and 24. Barrier or door 20 is operable to form a 
closure for a room or garage 14 defined in part by ceiling 



15, walls 16 and 18, and floor 19. Door 20 is adapted to be 
moved between open and closed positions by an operator 17 
including a mechanism supported on an elongated member 26 
and connected to a link 28 which is also connected to the 
door. The aforementioned mechanism is operably connected to 
a drive motor unit 30. The operator 17 may be of the type 
described in U.S. Patent 6,118,243 issued September 12, 2000 
to Brett A. Reed et al and assigned to the assignee of the 
present invention. The operator 17 is controlled by a base 
controller 36 which may be of a type described in the 
aforementioned U.S. Patent 6,118,243, which is incorporated 
herein by reference. 

[0018] Base controller 36 is adapted to respond to 
signals from mechanism limit switches 32 and 34 and to a 
signal from an obstruction detector 42, 44 for controlling 
operation of the door 20. Base controller 36 is also 
operable to energize and deenergize lighting 33 and is 
operably associated with a first speech activated controller 
38 mounted on wall 18 within the enclosure or garage 14, one 
or more portable remote speech activated controller units 4 6 
and 48 and an exterior mounted speech activated controller 
unit 50, see FIGURE 2 also. Controllers 38 and 50 may be 
hardwired to the base controller 36 or operably associated 
therewith through radio frequency transmission. For 
example, as shown in FIGURE 1, the controller 50 may be 
connected to the base controller 36 via hardwiring 51. 
Alternatively, as shown by the diagram of FIGURE 3, the 
controller 50 may include a radio frequency transmitter 52 
operable to communicate with a receiver of base controller 
36 by radio frequency signal transmission- As mentioned 
previously, the operator 17, including the base 
controller 36, may be of the type disclosed in U.S. Patent 
6,118,243, which includes a radio frequency receiver. As 



shown in FIGURE 1, the controller 38 is also preferably 
hardwired to the base controller 36 by way of suitable 
conductor means 39. Alternatively, as described below, the 
controller 38 may communicate with the base controller 36 
via radio frequency (RF) communication means. 

[0019] Referring now to FIGURE 3, there is illustrated a 
generalized schematic diagram of the controller 50. The 
controller 50 preferably includes a microcontroller 54 
operably connected to transmitter 52, a digital keypad 56 
and to a source of power, such as a battery 58, by way of a 
suitable voltage regulator 60. The microcontroller 54 may 
be of a type commercially available such as an 8 bit CMOS 
O microcontroller unit with an EEPROM data memory. Such a 

2 unit may be operably connected to the keypad 56 wherein pre- 

O authorized multidigit codes may be input to effect operation 

of the controller 50 to send a suitable signal to the 
™ transmitter 52 or via hardwire 51 to base controller 36 to 

2 effect operation of a light 33, FIGURE 1, and/or opening or 

s\ closing of the door 20. 

^ [0020] Alternatively, and in accordance with the present 

Q invention, the microcontroller 54 is also operably connected 

^ to a speech activation unit 53 including a human voice or 

speech recognition circuit (SRC) or module 60 operably 
connected to a microphone 62 and an audio speaker 64. A 
visual function indicator light, such as a suitable LED 66, 
is also connected to the speech activation unit 53 for 
indicating when an acceptable voice command has been input 
to the module 60. The speech recognition circuit or module 
60 may also be of a type commercially available, such as a 
microcontroller type unit available from Sensory Inc. of 
Santa Clara, California, as one of their VOICE DIRECT 364 
modules. The speech activation unit 53 may be programmed to 
recognize a predetermined number of words in a speaker 
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dependent or speaker independent mode for controlling 
operation of the operator 17 through the base controller 36. 
The speech recognition circuit or module 60 is operably 
connected to the microcontroller 54 whereby the module 60 
may be placed in a mode to recognize a word or words spoken 
into the microphone 62 by actuating a selected one of the 
keypad switches (0-9) of the keypad 56. Moreover, the 
circuit or module 60 may be placed in a training mode by 
actuation of another one of the keypad switches (0-9) of the 
keypad 56. Still further, the circuit or module 60 may be 
reset by actuation of yet another one of the keypad switches 
(0-9) of keypad 56. Alternatively, the module 60 may be 

□ operably connected to a separate set of "reset", '"train" and 
""recognize" switches, not shown. The circuit or module 60 

Q may also be of being operated in the so-called continuous 

^ listening mode which is operable to recognize a single word 

or a predetermined number of words without actuation of a 
5 "recognition" switch. If a continuous listening type 

circuit or module 60 is utilized, a continuous listening 
condition of the module must be created by actuation of a 

□ still another of the keypad switches (0-9) to place the 
circuit in a mode for continuous listening for a particular 
spoken word or words. A fourth switch, not shown, may be 
directly connected to the circuit or module 60. 

[0021] Accordingly, the controller 50 may be operated by 
inputting a command through the keypad 5 6 wherein a 
predetermined number of access codes may be stored in the 
microcontroller 54 by the owner or a person authorized to 
operate the garage door 20 so that, for example, 
authorization codes may be given to persons known to the 
owner of the garage 14 for one or more entry events. For 
example, the microcontroller 54 may be configured to accept 
a particular multidigit code input through the keypad 56 for 
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a limited number of times of actuation. Still further, as 
mentioned above, the keypad 56 may be used to condition the 
speech activation unit 53 to be operable to send a signal 
via the microcontroller 54 and the radio frequency 
transmitter 52 or hardwire 51 to the base controller 36 when 
a speaker dependent or speaker independent word or words are 
spoken within listening range of the microphone 62. 
[0022] The controller 50 may also be operated in the 
speech activation mode wherein light 33 may be controlled 
and the door 20 may be controlled to move between open and 
closed positions by a person speaking a particular word or 
words to effect an operating command. For example, a person 
addressing the controller 50 may speak a predetermined 
gateway word followed by the word "lights" and effect 
operation of the circuit 60, the microcontroller 54 and the 
radio frequency transmitter 52 to transmit a signal to the 
base controller 36 to effect operation of exterior lights, 
not shown, and/or the interior light 33, FIGURE 1, mounted 
on the operator 30. Of course, the circuit or module 60 may 
be pre-programmed to also recognize the words "open door" or 
"close door" or simply the words "open" or "close" to effect 
operation of the door 20 after speaking a gateway word or 
words, for example. If the circuit or module 60 recognizes 
the spoken word or words, the indicator light 66 will 
illuminate. If the circuit or module 60 does not recognize 
the spoken word, the speaker (person) may be given verbal 
instructions by the controller 50 via the module 60 and 
audio speaker 64 to repeat the word a predetermined number 
of times in the operating or recognition mode of the 
controller. Accordingly, the controller 50 may be operated 
by human speech activation or by inputting a command through 
the keypad 56 using a pre-programmed code which will effect 
operation of the base controller 36 to open or close the 



door 20 or to energize or de-energize lighting associated 
with the operator 30, such as the light 33 shown in FIGURE 
1. 

[0023] Referring now to FIGURE 4, there is illustrated a 
somewhat general diagram of the interior wall mounted 
controller 38. The controller 38 may be connected to a 
source of electrical power, such as a battery, not shown, or 
a household electrical circuit, and suitable transformer and 
rectifier, if required, also not shown. A power source 
conductor 70 is shown connected to a suitable voltage 
regulator 72 for regulating the electrical power available 
at conductor 70 to that required for a speech activation 
unit 53a including a circuit or module 60 and for that 
required by a suitable interface circuit 74 operable to 
receive output signals from the module 60 by way of 
conductor means 76. Controller 38 may be operated through 
the module 60 by speech commands issued to the microphone 
62. Instructional commands are given by the module 60 
through the audio speaker 64. Suitable momentary, push 
button switches 78, 80 and 82 are associated with the module 
60 for resetting the module, training the module to 
recognize spoken words in a speaker dependent or speaker 
independent mode and activating the module when a word is to 
be spoken to issue a command to produce an output signal at 
conductor means 76 to the interface circuit 74. 
Alternatively, the module 60 may be operable to continuously 
listen for a pre-programmed command word or words in a 
speaker dependent or speaker independent mode. When a 
signal is produced at conductor means 7 6 to the interface 
circuit 74, output command signals are produced on conductor 
means 84 or 86 to control the light 33 or the door 20, 
respectively. A push button switch 83 is operable to place 
module 60 in the continuous listening mode. Push button 



momentary switches 85 and 87 may be provided, as shown, and 
are available to operate the light 33 and door 20 directly, 
if desired. The controller 38 may also, in an alternate 
arrangement, include a radio transmitter 52a, FIGURE 4, 
suitably connected to the circuit 74 for transmitting 
commands to the receiver of base controller 36 in place of 
the signal conductor 39. 

[0024] Referring now to FIGURE 5, there is illustrated a 

somewhat generalized schematic diagram of the controllers 4 6 
and 48 which may be identical, as indicated. Each of the 
controllers 46 and 48 includes a microcontroller 90 
connected to a suitable radio frequency (RF) transmitter 92 
for transmitting signals to the RF receiver of the base 
controller 36. The microcontroller 90 may be of a type 
which is operable to transmit a so-called rolling code 
signal by way of the transmitter 92 in accordance with the 
teaching of U.S. Patent 6^.049, 298, issued August 11, 2000 to 
Dennis Waggamon et al and assigned to the assignee of the 
present invention. The microcontroller 90 may receive input 
signals from one or more so-called push button switches 94 
and 96 to send a selected coded signal by way of the 
transmitter 92 to command separate operations, such as to 
open one or more doors. Microcontroller 90 is operated via 
a source of power, such as a battery 58, or an onboard 
vehicle power source, not shown, and a voltage regulator 59. 

[0025] The battery 58 or other power source also supplies 
electrical power to a speech activation unit 53b including a 
speech recognition module 60 operably connected to the 
microcontroller 90 to a microphone 62, an audio speaker 64 
and further to an indicator light 66. Suitable "reset", 
"train" and "recognition" switches 78, 80 and 82 may also be 
associated with the module 60. However, the module 60 may 
also be operated in a continuous listening mode for a spoken 



word command received by the module 60 by way of the 
microphone 62 to effect transmission of a signal from the 
transmitter 92 by way of the microcontroller 90 to provide 
operational signals, such as for opening or closing the door 
20, for example. 

[0026] Accordingly, the garage door operator system 10 
may utilize speech activation control or manual control at 
multiple stations or controllers. Such control may provide 
for turning on and off lighting associated with the garage 
or enclosure 14, for operation of the door 20 to move 
between open and closed positions, and/or to command the 
performance of other functions which would be desirably 
controlled from the controllers associated with the system 
10. 

[0027] Referring now to FIGURE 6A, there is illustrated a 

flow diagram for general operation of the speech recognition 
module 60 for the respective remote controllers 38, 4 6, 48 
and 50. Typically, the module 60 is trained to recognize a 
gateway word, such as "Overhead", entered into the circuitry 
of the module 60 followed by command words, such as "lights" 
or "garage door". With regard to the controller 38, if this 
controller, having a continuous source of power, is operated 
in the continuous listening mode and receives a speech 
command comprising a gateway word, such as "Overhead" and 
the module 60 matches the spoken word with a pre-programmed 
word which it recognizes as indicated at step 100, the 
indicator light 66 is illuminated to indicate gateway word 
recognition, as indicated at step 102. Once the indicator 
66 is illuminated, the speaker (person) is prompted to 
enunciate a command word such as "lights" or "garage door". 
When a word or words is enunciated at step 104 of FIGURE 6A 
and the module 60 recognizes the command, the process 
proceeds to steps 106 or 108 wherein an appropriate signal 



is sent by way of interface circuit 74, or the transmitter 
52 or one of the transmitters 92 to effect turning the light 
33 on or off, depending on the previous condition, or 
opening or closing the door 20, also depending on the 
previous condition . 

[0028] However, if the module 60 does not recognize the 
speaker dependent or speaker independent words spoken at 
step 104, the module 60 effects operation of an error 
process as indicated in FIGURE 6B, depending on the error 
condition. For example, if the word or words spoken at 
step 104 are too soft, as indicated at step 110 in FIGURE 
6B, the module 60 causes a synthesized voice to be 
enunciated by the speaker 64 to say "'please talk louder" as 
indicated at step 112. If the module 60 fails to recognize 
the spoken word because of other errors, such as indicated 
at steps 114 or 116, the module 60 effects enunciation via 
the speaker 64 according to the commands of steps 115 or 
117, respectively. If the error in the spoken word is not 
recognizable, such as indicated at step 118, the person 
speaking is asked via module 60 and speaker 64 to repeat the 
command, as indicated at step 120 of FIGURE 6B. The module 
60 may be programmed to go through two error cycles, for 
example, as indicated at step 105 in FIGURE 6A, and if it 
exceeds that number of cycles, the indicator 66 is 
extinguished and the person attempting to effect operation 
of one of the controllers 38, 46, 48 or 50 is required to 
commence the process of FIGURE 6A all over again . 
[0029] FIGURE 6C and 6D illustrate steps in the process 

of training the module 60 of one of the controllers 38, 46, 
4 8 or 50 to recognize the spoken gateway word or command 
word when the module 60 is operating in the speaker 
dependent mode. Accordingly, module 60 may be pre- 

programmed to recognize specific commands such as 



^'Overhead", ^'lights", and ^'garage door". However, the 
module 60 is required to train itself to recognize a 
particular speech pattern as indicated by the diagrams of 
FIGURE 6C and 6D. In this operating mode, each of the 
module 60 is operated by activation of its associated 
"training" switch followed by the flow of steps indicated in 
FIGURES 6C and 6D to effect training the module to recognize 
a word or words as well as an authorized user's particular 
speech characteristics if the modules 60 are adapted for 
operation in the speaker dependent mode. 

[0030] The construction and operation of the door 
operator system 10 described above is believed to be within 
the purview of one skilled in the art based on the foregoing 
description. Although a preferred embodiment of a door 
operator system has been disclosed in detail herein, those 
skilled in the art will also recognize that various 
substitutions and modifications may be made without 
departing from the scope and spirit of the appended claims. 
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